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ABSTRACT
Background Despite international eﬀorts moving
toward integrated care using health information
technologies and the potential of electronic PHRs
to help us better coordinate patient-centered care,
PHR adoption in the United States remains low
among patients who have been oﬀered free access to
them from private-sector companies. If older adult
stand to beneﬁt from the use of PHRs for its
usefulness in self-managing chronic illness, why
have they not been more readily adopted? Since
the chronically ill older adult has unique circum-
stances that impact their decision to participate in
self-directed care, a theoretical framework to help
understand factors that inﬂuence the adoption of
PHRs is important. Here we describe the results of
an exploratory study that provided an initial test of
such a framework.
Methods The study used a descriptive survey
methodology with 38 older adults. The survey ques-
tionnaire asked about the personal barriers and
facilitators associated with personal health record
adoption and included items measuring each of the
PHRAM’s four interacting factors (environmental
factors, personal factors, technology factors, and
self-management), and the resulting behavioral
outcome.
Results Younger seniors had a more positive atti-
tude toward computers, knew what health re-
sources were available on the internet, agreed that
they had the resources in place to use PHRs, and
would bemore inﬂuenced by a familymember than
a healthcare provider to use them.Conversely, older
seniors reported less conﬁdence in their ability to
use Internet-based PHRs and did not perceive that
they had the resources in place to use them.
Conclusions The results of this study indicated
that personal, environmental, technology, chronic
illness, and behavioral factors operated concurrently
as personal barriers and/or facilitators to the adop-
tion of PHRs among the older adult with chronic
illness. These factors cannot be isolated because the
person commonly weighs risk with beneﬁt and
determines the personal value of adopting PHRs.
Keywords: personal health records; theoretical
framework; chronic illness; older adults; self-man-
agement
What this paper adds
. Personal health records (PHRs) were perceived as useful by older adults with chronic illness when they felt
using an internet-based PHRwould give them the health outcomes they sought so long as they found them
compatible with their current healthcare needs.
. Characteristics of the innovation, such as its complexity, compatibility, trialability and observability, were
all related to perceived usefulness among older adults with chronic illness.
. Observational learning, or learning to perform a new behaviour through exposure to media, relationships
or peer modelling, appears to have a role in the decision to use PHRs.
. Higher levels of reported self-eﬃcacywere positively correlatedwith the perception of having the necessary
resources in place to use internet-based PHRs.
. Incentives to use PHRs were more likely to motivate older adults with chronic illness.
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Introduction
Coincidentwith our ageing population, the number of
people now living with chronic disease worldwide has
increased to almost 50%.1 Treating older adults with
chronic diseases requires providing seamless care
from setting to setting and preventing disability. The
USA, France, Denmark, Canada, UK, Taiwan and
other developed countries have already identiﬁed the
need to establish a personal health record (PHR) to
assist in the coordination of care,2 and Denmark,
Sweden, Finland and the UK have made available
national infrastructures or government run e-health
portals that provide patients access to health infor-
mation exchanges.3 The Healthcare Information Man-
agement and Systems Society (HIMSS)4 deﬁned a
PHR (or ePHR) as follows:
An electronicPersonalHealthRecord (ePHR) is auniversally
accessible, layperson comprehensible, lifelong tool for
managing relevant health information, promoting health
maintenance and assistingwith chronic diseasemanagement
via an interactive, common data set of electronic health
information and e-health tools. The ePHR is owned,
managed, and shared by the individual or his or her legal
proxy(s) and must be secure to protect the privacy and
conﬁdentiality of the health information it contains. (p. 2)
Although PHRs may be an add-on or component
of electronic health records (EHRs), the individual,
patient-owned record is the focus of this manuscript.
Despite the international eﬀorts moving toward
integrated care using health information technologies
(HITs) and the potential of ePHRs to help us better
coordinate patient-centred care, PHR adoption in the
USA remains low among patients who have been
oﬀered free access to them from private-sector com-
panies. Themost recent national survey by theCalifornia
Healthcare Foundation5 found that PHRs are still not
widely used; however, the number of users has doubled
from the 3% reported in an earlier Markle Foun-
dation6 report. PHRusers in the CaliforniaHealthcare
Foundation5 study were predominantly young, highly
educated white men with higher incomes, which
traditionally has been a lower risk population. How-
ever, the survey also found that low-income, chron-
ically ill patients with less education reported greater
beneﬁts from using PHRs, although they have been
the most diﬃcult for healthcare providers to engage.
The potential exists to exacerbate existing disparities
in health care if we do not improve our current
understanding of this high-risk group. If we are to
increase PHR use and verify the role PHRs play in
chronic illness outcomes, researchers must ﬁrst ident-
ify the personal barriers and facilitators that aﬀect
their adoption.7 Providing patient access to health
records alone has not been demonstrated helpful unless
it is integrated into the patients’ existing health and
social infrastructure.8
Leading eﬀorts for chronic care reform have been
Wagner and colleagues,9 who proposed a chronic care
model (CCM) in which clinical information systems
and self-management support are two components. In
a review of studies using the CCM, no single com-
ponent stood out as most eﬀective; however, 19 of the
20 studies supported the use of self-management in
chronic care.10 Although existing eﬀorts to restructure
chronic illness care have focused on the delivery of
healthcare services and more ecological views of HIT
adoption, what is missing is an equivalent eﬀort to
increase the capacity of chronically ill persons to better
manage their own conditions while avoiding the im-
position of additional burden. Incorporating user-
friendly personal health technologies into the self-
management process is advantageous; for example,
interactive patient–provider technologies used in self-
management would reduce fragmentation of care by
improving information reliability and communication,
and supporting an active patient role.11 HITs can also
address some of the challenges in CCM.12 One of the
main goals in treating patients with chronic diseases is
to provide seamless care across the continuum. That
goal would be facilitated through the use of modern
information technology (IT), such as internet-based
PHRs, for managing personal health data in order to
coordinate optimal care, which improves overall patient
outcomes. With the current healthcare infrastructure
for chronic illness care and self-management being
underdeveloped, changes are needed, including using
modern IT.13
PHRs stand to improve quality, reduce healthcare
costs, eliminate disparities and improve access to care
in support of recently published strategies for the
management of human diseases.14 More importantly,
PHRs may prevent disability and reduce burden in
older adults with chronic illness. The need for research
in the area of self-management using PHRs for the
chronically ill older adult becomes clear. A question
that remains unanswered is why PHRs have not been
readily adopted by the older adult despite the potential
for its usefulness in self-managing chronic illness. Be-
cause the chronically ill older adult has unique cir-
cumstances that impact their decision to participate in
self-directed care, a theoretical framework to help
understand this behaviour is important. Here, we
describe the results of an exploratory study that
provided an initial test of the theoretical framework.
Methods
As a result of the review of literature, it was determined
that therewere no existing theoretical frameworks that
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captured all aspects of the personal barriers and
facilitators predicting the adoption of PHRs (exclud-
ing EHRs or EMRs) by older adults using them to self-
manage chronic conditions; thus, the development of
an explanatory model was necessary. Ecological and
system-level barriers and facilitators were not the
focus of this study. A description of the model devel-
opment15 and validation16 is described elsewhere. The
Personal Health Records Adoption Model (PHRAM)
(Figure 1) contains ﬁve sets of interacting factors
which serve as the main concepts in the model. These
are categorised as: (1) personal factors, (2) environ-
mental factors, (3) behaviour, (4) technology factors
and (5) chronic disease factors. Each of the ﬁve factors
has related subfactors, as shown in Figure 1. Consist-
ent with Bandura’s social cognitive theory17 for which
it was based, interactions can take place between all
factors. The targeted behavioural outcome, using PHRs
to self-manage chronic disease, is inﬂuenced by per-
sonal, chronic disease, environmental and technology
factors.
Research design
The pilot study used a descriptive surveymethodology
to answer the following research question: How are
variables in the PHRAM related to adoption of PHRs
in the older adult with chronic illness?
Figure 1 Personal Health Records Adoption Model (PHRAM)
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Sample and setting
In January 2009, seniors on Medicare in Arizona and
Utah were oﬀered a choice of several PHRs populated
with insurance data.18 Currently, Medicare oﬀers a
Personal Health Record Choice plan (My PHRSC) for
seniors in South Carolina, and several Medicare Ad-
vantage or Part D Drug plans oﬀer PHRs to their
members.19 Because PHRs are a relatively new option
to the target population, seniors age 65 or older with
chronic illness on Medicare, a non-probability, quota
purposive sample was drawn from residents of two
retirement communities in Arizona who had been
given the opportunity to choose to sign up for a PHR.
Although generalisability is limited using this type of
sampling procedure, the purpose of the study was to
describe current barriers and facilitators in this sample
as a foundation for future research and application
development. A variety of ethnic backgrounds was
anticipated comprised of approximately 30% Hispanic,
86% Caucasian, 4% Black and 2% Asian.20 These
numbers are reﬂective of the state’s current popu-
lation, keeping in mind some reporting of mixed
ethnicities. Among older adults, themale–female ratio
changes withwomen increasingly outnumberingmen;21
thus, more female participation was anticipated. In-
clusion criteria included persons who were: (1) 65
years of age or older, (2) on Medicare and (3) self-
reported one or more chronic medical conditions.
Exclusion criteria included the inability to read and
write in English. Sample size was determined by cal-
culating the level of power needed for the study.
Assuming the use of a one-tailed test, a power analysis
using Cohen’s conventions was calculated to deter-
mine the number of study participants using 0.95 as
the level of power with the eﬀect size set at 0.6. Eﬀect
size (&) was determined a priori. A & of < 0.1 =
trivial eﬀect, 0.1–0.3= small eﬀect, 0.3–0.5 =moderate
eﬀect, > 0.5 = large diﬀerence eﬀect.22 G-Power
determined the output parameters to be a critical z
set at 1.644, with a suggested sample size of 128.23 For
this pilot, a minimum of one quarter of this sample
size will be recruited, totalling 32 participants.
Instrumentation
The survey questionnaire asked about the personal
barriers and facilitators associated with personal health
record adoption and included items measuring each
of the PHRAM’s four interacting factors (environ-
mental, personal, technology and self-management),
the resulting behavioural outcome along with demo-
graphic measures. The survey items were previously
validated by a panel of experts.16 Participants answered
each question using a 5-point Likert response scale
ranging from 1 (strongly disagree) to 5 (strongly agree).
The number of survey questions was kept to a mini-
mum to reduce participant burden and fatigue. The
questionnaire was pretested for clarity using a small
group of three peers and ﬁve older adults.
Demographic data related to age, gender, ethnicity,
and education level were collected. e-Health literacy
was measured using a modiﬁed e-Health Literacy
Scale (eHEALS). eHEALS inquires about the con-
sumers’ ability to locate, evaluate and integrate infor-
mation gained from electronic health environments.24
Six categories of e-health literacy (traditional, health,
information, scientiﬁc, media and computer) were
assessed tomeasure the ability of respondents to locate
and navigate internet-based PHRs. A modiﬁed ver-
sion of the General Self-Eﬃcacy (GSE) scale25 was
used to measure self-eﬃcacy. Because it is a modiﬁed
measurement scale, previous reliability and validity
testing are not applicable; however, the original GSE
scale was shown to be highly reliable and valid.
Two indicators were added for the concept of
enjoyment.26 A single item relating to motivation
was added based on Hung et al.27 Perceived control
(or desire for control) over one’s PHR, perceived
usefulness (or anticipated usefulness) of PHRs and
perceived ease of use (or anticipated ease of use) of
PHRs were also measured. The relative advantage of
PHRs was evaluated after respondents selected advan-
tages from a list of alternatives. Output quality,
perception of external control, complexity, compati-
bility, trialability and observability were also measured.
Cost, access to care, complexity of condition, com-
plexity of treatments, negotiated collaboration and
self-regulation, attitude toward PHRs, knowledge of
PHRs, skills to use PHRs and outcome expectations,
social inﬂuence, facilitating conditions and incentive
motivation also were measured. Preferences for com-
munication, education level, social inﬂuence and
alternative strategies were assessed by having the
respondent choose from a list of options. Dichotomous
response questions were included to assess gender and
whether participants currently used PHRs. Age, num-
ber of chronic illnesses, care settings and providers
were also measured.
Procedures
Approval for the study was obtained from the Uni-
versity of Arizona Human Subjects Review Committee.
Flyers were distributed by the principal researcher to
residents of two retirement communities in Arizona
and included an explanation of the study purpose, the
voluntary nature of the study and how conﬁdentiality
was ensured. Adisclosure formexplaining the purpose
of the research was distributed to all participants who
expressed interest in study participation. Once the
disclosure form was read, participants were given pre-
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screening questions. If they met the inclusion criteria
for the study, they were then given the questionnaire.
Consent was implied for those who completed the
questionnaire. The survey was printed in Arial 14 font
for easier readability by elders. On-site survey com-
pletion was necessary to increase return rates and
decrease potential bias due to the inﬂuence of the
researcher. Participants were oﬀered $5.00 once the
survey was completed as a small token of appreciation
for their time and a check placed on the survey to log
receipt. All issues related to the Health Information
Privacy and Aﬀordability Act (HIPAA) were taken into
account during the data collection process. No ident-
iﬁable participant information was recorded on the
questionnaires and no identifying linkages existed at
any point in the study.
Data analysis
Data from the questionnaires were manually entered
into SPSS 19.0 and then analysed to answer the
research questions.Missing data were addressed based
on the level of data; however, casewise deletion was
used to exclude all cases that had missing data for at
least one of the selected variables to get the truest
possible correlation.
Descriptive statistics for the sample were calculated
for age, gender, ethnicity, education level and income.
Depending on the level of the variables, Spearman
rank order correlation, Pearson product moment
correlation or point-biserial correlation were used to
determine relationships within the model. To deter-
mine which correlation method was the best, tests of
normality were performed on the data. Data were
analysed using frequency tables and histograms. Given
the size limitations and exploratory nature of a pilot
study, conventional conﬁdence intervals (CIs) are
unrealistic and should be set somewhere between 90
and 68%.28 For this study, three levels were compared:
95, 90 and 68%. Finally, 0.30 is often suggested as a
minimum acceptable level for item correlation in a
pilot study.29
Results
Sample
Thirty-eight older adults participated in this study
from two settings. The ﬁrst setting was a faith-based
senior living centre in an urban part of Arizona (n =
22). The second setting was a church in a suburban
part of Arizona where the ratio of winter visitors was
high at the time of data collection (n = 16). In the ﬁrst
setting, the sample was primarily white females over
the age of 75, whereas the second setting sample was
primarily Hispanic females under the age of 75. Data
from three participants at setting 1 were eliminated
after participants failed to complete approximately
half of the survey questions. Eleven participants held a
high school diploma or equivalent (31%), seven held
an associate’s degree (20%) and the same number held
a bachelor’s degree (20%). Five participants held a
master’s degree (14%) andﬁve had only a grade school
education (14%). None of the participants had ever
used PHRs. Table 1 summarises measures of central
tendency for the sample.
To determine whether there were any group diﬀer-
ences in responses based on age, gender or ethnicity,
independent sample t-tests were performed. Because
there was only one Black respondent, only Hispanics
and whites were compared. The median age of 78 was
used as the cut-oﬀ (Table 2). Statistically signiﬁcant
results are presented in Tables 3–5.
Younger seniors had a more positive attitude toward
computers, knew what health resources were available
on the internet, agreed that they had the resources in
place to use PHRs and would be more inﬂuenced by
a family member than a healthcare provider to use
them. Because this group consisted of more Hispanic
seniors, culture may be a confounding variable in this
last point. Conversely, older seniors reported less con-
ﬁdence in their ability to use internet-based PHRs and
did not perceive that they had the resources in place to
use them.
More men than women agreed that they had access
to care, access to the internet, enjoyed computers, saw
PHRs to be a better ﬁt with their healthcare needs,
expressed conﬁdence in using the internet to com-
municate with others and in using an internet-based
PHR. These ﬁndings support retaining gender as a
barrier and/or facilitator.
Hispanics expressed greater enjoyment from com-
puters; however, this group consisted of younger
seniors, which may be a confounding variable. In the
Hispanic group, the personwhowouldmost inﬂuence
them to choose an internet-based PHR was a family
member, which seems to be consistent with what is
known about the culture in general.30 As a follow-up, a
cross-tabulation between gender, ethnicity and social
inﬂuence was calculated, which conﬁrmed that eth-
nicity plays a role in social inﬂuence when choosing
to use an internet-based PHR with 46% (n = 7) of
Hispanic women stating that their family member
would be the person to inﬂuence them themost to use
an internet-based PHR. Moreover, gender also played
a role in social inﬂuence, with 80% (n = 8) of men in
the study stating the same thing. As a follow-up to
these analyses, non-parametric correlations were cal-
culated for all ordinal–ordinal comparisons.
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Older seniors were less likely to know how to ﬁnd
health resources on the internet and were less inter-
ested in observing the use of PHRs. In addition, older
seniors were less conﬁdent in their ability to self-
manage their own health. By contrast, older adults
did not report less computer access; however, they did
have less access to and familiarity with the internet.
Positive correlations were also noted between the
number of illnesses the person reported and PHRs
ﬁtting their current healthcare needs. Respondents with
more illnesses were more likely to choose a healthcare
provider based on the provider’s use of information
from their PHR. Those with multiple healthcare pro-
viders were the same people who preferred to manage
their own health, intended to use a PHR within the
next year, believed that PHRs were compatible with
their current healthcare needs and would choose a
provider based on the provider’s use of the infor-
mation from their PHRs.
Themore care elders received inmultiple locations,
the more likely they were to: (1) believe that using an
internet-based PHR would give them the health out-
comes they sought, (2) be motivated by incentives,
(3) agree that PHRs had an advantage over alternative
methods, (4) believe that PHRs were compatible with
their current healthcare needs, and (5) choose a pro-
vider based on the provider’s use of their PHR. If they
received care at multiple sites, they weremore likely to
report an intention to use PHRs within the next year.
Those reporting easier access to health care were more
likely to be motivated to use a PHR by incentives.
Easier access to care was positively correlated with
believing that PHRs oﬀer an advantage over alterna-
tive methods, that PHRs were compatible with their
current healthcare needs and that PHRs were likely to
give them the results that they expected. Those that
reported easier access to care also were more likely to
express conﬁdence in their abilities to communicate
via written language and self-manage their health.
Those who preferred to work together with their
healthcare provider as a team were more likely to be
motivated to learn new things, know what health
resources were available via the internet, believe that
using an internet-based PHR would give them the
health outcomes they sought, be incentivised to use
PHRs, prefer to control who could access their PHR,
Table 1 Measures of central tendency for the Phase 2 sample demographics by setting
Demographics Combined Setting 1 Setting 2
Age (yr) Mean 77 83 70
Minimum 65 70 65
Maximum 93 93 83
Gender (n) Male 10 4 6
Female 25 15 10
Ethnicity (n) White 19 18 1
Hispanic 15 0 15
Black 1 1 0
Ethnicity (male) White 5 4 1
Hispanic 5 0 5
Black 0 0 0
Ethnicity (female) White 14 14 0
Hispanic 10 0 10
Black 1 1 0
Chronic illnesses (n) Mean 3 2 3
Minimum 1 1 1
Maximum 5 5 5
Healthcare providers (n) Mean 3 3 3
Minimum 1 1 1
Maximum 5 5 5
Healthcare locations (n) Mean 3 3 3
Minimum 1 1 1
Maximum 5 5 5
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Table 2 Statistically signiﬁcant (P<0.05) diﬀerences in responses based on age ( 77 or
 78 years)
Variable Age n Mean SD t df P
Enjoyment Older 18 2.72 1.07 –2.80 32 0.01
Younger 17 3.82 1.23
E-health literacy 1 Older 18 2.66 0.97 –2.04 29 0.05
Younger 17 3.47 1.32
Perception of external
control
Older 18 2.33 1.02 –2.80 33 0.01
Younger 17 3.29 0.98
Social inﬂuence 1 Older 18 1.38 0.69 –2.20 20 0.04
Younger 17 2.41 1.80
Self-eﬃcacy 3 Older 18 2.11 1.27 –3.50 32 0.01
Younger 17 3.47 1.00
Table 3 Statistically signiﬁcant (P<0.05) diﬀerences in responses based on gender
Gender n Mean SD t df P
Access to care Male 10 4.20 0.78 2.80 27 0.01
Female 25 3.20 1.29
Access to the internet Male 10 4.00 1.05 2.90 22 0.01
Female 25 2.72 1.40
Attitude toward computers Male 10 4.60 0.51 0.22 28 0.05
Female 25 4.12 0.88
Relative advantage Male 10 3.70 0.82 2.17 19 0.04
Female 25 3.00 0.95
Self-eﬃcacy 1 Male 10 3.60 1.34 16.34 16 0.02
Female 25 2.40 1.32
Self-eﬃcacy 3 Male 10 3.80 0.32 3.52 20 0.01
Female 25 2.36 0.24
Table 4 Statistically signiﬁcant group statistics – ethnicity
Ethnicity n Mean SD t df P
Enjoyment Hispanic 15 3.80 1.20 2.10 29 0.04
White 19 2.94 1.12
Social inﬂuence 1 Hispanic 15 2.60 1.84 2.50 17 0.01
White 19 1.36 0.68
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Table 5 Statistically signiﬁcant (P<0.05) correlations between concepts
Sub-concept 1 Sub-concept 2 Correlation P
Positive Negative
Personal factors
Age* e-Health literacy 3 –0.350 0.04
Age* Observability –0.398 0.02
Age* Self-management –0.493 0.01
e-Health literacy 1 e-Health literacy 2 0.840 0.001
e-Health literacy 1 e-Health literacy 3 0.863 0.001
e-Health literacy 1 Perception of external control 0.418 0.01
e-Health literacy 1 Incentives 0.439 0.01
e-Health literacy 1 Compatibility 0.502 0.01
e-Health literacy 1 Self-eﬃcacy 1 0.538 0.001
e-Health literacy 1 Self-eﬃcacy 2 0.584 0.001
e-Health literacy 1 Self-eﬃcacy 3 0.584 0.001
e-Health literacy 2 e-Health literacy 3 0.979 0.001
e-Health literacy 2 Perception of external control 0.395 0.02
e-Health literacy 2 Compatibility 0.462 0.01
e-Health literacy 2 Self-eﬃcacy 1 0.390 0.02
e-Health literacy 2 Self-eﬃcacy 2 0.434 0.01
e-Health literacy 2 Self-eﬃcacy 3 0.526 0.001
e-Health literacy 3 Perception of external control 0.395 0.02
e-Health literacy 3 Compatibility 0.462 0.01
e-Health literacy 3 Trialability 0.484 0.01
e-Health literacy 3 Self-eﬃcacy 1 0.412 0.01
e-Health literacy 3 Self-eﬃcacy 2 0.468 0.01
e-Health literacy 3 Self-eﬃcacy 3 0.574 0.001
Self-eﬃcacy 1 Self-eﬃcacy 2 0.363 0.03
Self-eﬃcacy 1 Self-eﬃcacy 3 0.704 0.001
Communication preferences Access to the internet –0.350 0.04
Attitude toward computers Enjoyment 0.366 0.03
Attitude toward computers Motivation 0.541 0.001
Attitude toward computers e-Health literacy 1 0.433 0.01
Attitude toward computers e-Health literacy 2 0.374 0.03
Attitude toward computers e-Health literacy 3 0.355 0.04
Attitude toward computers Self-eﬃcacy 1 0.482 0.01
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Table 5 Continued
Attitude toward computers Self-eﬃcacy 2 0.433 0.01
Enjoyment Motivation 0.386 0.02
Enjoyment e-Health literacy 1 0.726 0.001
Enjoyment e-Health literacy 2 0.631 0.001
Enjoyment e-Health literacy 3 0.636 0.001
Enjoyment Perception of external control 0.442 0.01
Enjoyment Incentives 0.337 0.05
Enjoyment Compatibility 0.377 0.03
Enjoyment Self-eﬃcacy 1 0.676 0.001
Enjoyment Self-eﬃcacy 2 0.415 0.02
Enjoyment Self-eﬃcacy 3 0.655 0.001
Motivation e-Health literacy 1 0.619 0.001
Motivation e-Health literacy 2 0.517 0.001
Motivation e-Health literacy 3 0.533 0.001
Motivation Perception of external control 0.345 0.001
Motivation Privacy control 0.380 0.02
Motivation Self-eﬃcacy 1 0.379 0.03
Motivation Self-eﬃcacy 2 0.430 0.01
Outcome expectations Incentives 0.700 0.001
Outcome expectations Behavioural intention 0.538 0.001
Outcome expectations Relative advantage 0.689 0.001
Outcome expectations Complexity 0.479 0.01
Outcome expectations Compatibility 0.826 0.001
Outcome expectations Trialability 0.404 0.02
Outcome expectations Observability 0.681 0.001
Outcome expectations Social inﬂuence 2 0.651 0.001
Environmental Factors
Access to computers Access to the internet 0.850 0.001
Access to computers Attitude toward computers 0.419 0.01
Access to computers Enjoyment 0.587 0.001
Access to computers Motivation 0.638 0.001
Access to computers e-Health literacy 1 0.555 0.001
Access to computers e-Health literacy 2 0.452 0.01
Access to computers e-Health literacy 3 0.500 0.01
Access to computers Perception of external control 0.484 0.01
Access to computers Privacy control 0.385 0.02
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Table 5 Continued
Sub-concept 1 Sub-concept 2 Correlation P
Positive Negative
Access to computers Cost –0.394 0.02
Access to computers Self-eﬃcacy 1 0.737 0.001
Access to computers Self-eﬃcacy 2 0.389 0.02
Access to computers Self-eﬃcacy 3 0.469 0.01
Access to the internet Attitude toward computers 0.542 0.001
Access to the internet Enjoyment 0.553 0.001
Access to the internet Motivation 0.624 0.001
Access to the internet e-Health literacy 1 0.562 0.001
Access to the internet e-Health literacy 2 0.501 0.01
Access to the internet e-Health literacy 3 0.547 0.001
Access to the internet Perception of external control 0.360 0.03
Access to the internet Privacy control 0.432 0.01
Access to the internet Cost –0.420 0.01
Access to the internet Self-eﬃcacy 1 0.632 0.001
Access to the internet Self-eﬃcacy 2 0.498 0.01
Access to the internet Self-eﬃcacy 3 0.469 0.01
Incentives Behavioural intention 0.413 0.01
Incentives Relative advantage 0.650 0.001
Incentives Complexity 0.398 0.02
Incentives Compatibility 0.739 0.001
Incentives Trialability 0.457 0.01
Incentives Observability 0.574 0.001
Incentives Social inﬂuence 2 0.477 0.01
Incentives Self-eﬃcacy 3 0.533 0.001
Technology factors
Perceived usefulness Outcome expectations 0.403 0.02
Perceived usefulness Relative advantage 0.464 0.01
Perceived usefulness Complexity 0.425 0.01
Perceived usefulness Compatibility 0.443 0.01
Perceived usefulness Trialability 0.447 0.01
Perceived usefulness Observability 0.438 0.01
Perception of external control Self-eﬃcacy 1 0.498 0.01
Perception of external control Self-eﬃcacy 3 0.478 0.01
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Table 5 Continued
Relative advantage Compatibility 0.607 0.001
Relative advantage Observability 0.607 0.001
Relative advantage Social inﬂuence 2 0.408 0.02
Complexity Compatibility 0.482 0.01
Complexity Observability 0.461 0.01
Complexity Cost 0.411 0.01
Compatibility Trialability 0.454 0.01
Compatibility Observability 0.610 0.001
Compatibility Social inﬂuence 2 0.628 0.001
Compatibility Self-eﬃcacy 3 0.348 0.01
Trialability Observability 0.632 0.001
Trialability Self-eﬁicacy 3 0.519 0.001
Observability Social inﬂuence 2 0.480 0.01
Observability Self-eﬃcacy 3 0.474 0.01
Chronic illness factors
Attitude toward negotiate
collaboration
Motivation 0.397 0.02
Attitude toward negotiate
collaboration
e-Health literacy 1 0.382 0.02
Attitude toward negotiate
collaboration
Outcome expectations 0.385 0.02
Attitude toward negotiate
collaboration
Incentives 0.447 0.01
Attitude toward negotiate
collaboration
Privacy control 0.364 0.03
Attitude toward negotiate
collaboration
Compatibility 0.526 0.001
Attitude toward negotiate
collaboration
Social inﬂuence 2 0.396 0.02
Self-regulation Perceived complexity of health
condition(s)
0.379 0.03
Self-regulation Motivation 0.377 0.03
Self-regulation e-Health literacy 1 0.382 0.02
Self-regulation Privacy control 0.368 0.03
Self-regulation Self-management 0.435 0.01
Perceived complexity of health
condition(s)
Perceived complexity of
treatment(s)
0.780 0.001
Perceived complexity of health
condition(s)
Access to computers 0.559 0.001
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Table 5 Continued
Sub-concept 1 Sub-concept 2 Correlation P
Positive Negative
Perceived complexity of health
condition(s)
Access to the internet 0.475 0.01
Perceived complexity of health
condition(s)
Motivation 0.502 0.01
Perceived complexity of health
condition(s)
e-Health literacy 1 0.359 0.03
Perceived complexity of health
condition(s)
Privacy control 0.415 0.01
Perceived complexity of health
condition(s)
Self-eﬃcacy 2 0.447 0.01
Perceived complexity of health
condition(s)
Self-management 0.334 0.05
Perceived complexity of treatment Access to computers 0.626 0.001
Perceived complexity of treatment Access to the internet 0.537 0.001
Perceived complexity of treatment Attitude toward computers 0.432 0.01
Perceived complexity of treatment Motivation 0.496 0.01
Perceived complexity of treatment e-Health literacy 1 0.383 0.02
Perceived complexity of treatment Privacy control 0.380 0.02
Perceived complexity of treatment Self-eﬃcacy 1 0.365 0.03
Perceived complexity of treatment Self-eﬃcacy 2 0.386 0.02
Access to care Outcome expectations 0.364 0.03
Access to care Incentives 0.352 0.04
Access to care Relative advantage 0.431 0.01
Access to care Compatibility 0.416 0.01
Access to care Self-eﬃcacy 2 0.357 0.04
Access to care Self-management 0.591 0.001
Number of illnesses Number of providers 0.515 0.01
Number of illnesses Number of healthcare locations 0.545 0.001
Number of illnesses Compatibility 0.352 0.04
Number of illnesses Social inﬂuence 2 0.541 0.001
Number of providers Number of healthcare locations 0.762 0.001
Number of providers Preference for self-regulation 0.400 0.02
Number of providers Behavioural intention 0.390 0.03
Number of providers Compatibility 0.364 0.03
Number of providers Social inﬂuence 2 0.389 0.02
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see a ﬁt between their current healthcare needs and
PHRs, be interested in trying one, choose a healthcare
provider based on the provider’s use of their PHR and
be more conﬁdent in using the internet to communi-
cate with others.
Having the conﬁdence to use the internet to com-
municate with others, being able to express oneself
through writing and using an internet-based PHR
were positively correlated with all three e-health liter-
acy indicators. The perception of having the resources
in place to use internet-based PHRs and compatibility
of internet-based PHRs to their current healthcare
needs were also positively correlated with e-health liter-
acy. Those who knew more about what health re-
sources were available on the internet weremore likely
to bemotivated by incentives to use PHRs. Those who
knewhow toﬁnd health resources on the internet were
more likely to be interested in trying out a PHR.
Further analyses using cross-tabulations comparing
frequencies demonstrated that 44% (n = 11) of the
females were undecided about what health resources
where available via the internet, 40% (n = 10) were
undecided aboutwhere to ﬁnd health resources via the
internet, and 36% (n = 9) were undecided about how
to ﬁnd them. Of the respondents who disagreed or
were undecided (relating to the three e-health indi-
cators), 51% (n = 18) reported not having access to a
computer and 49% (n = 17) reported not having access
to the internet. These results indicate that internet
access is a prerequisite to knowing what, where and
how to ﬁnd health resources via the internet and is a
confounding variable for e-health literacy (Table 6).
Those who knew more about what health resources
were available on the internet were more likely to be
motivated by incentives to use PHRs. Thosewho knew
how toﬁndhealth resources on the internet weremore
likely to be interested in trying out a PHR.
Believing that internet-based PHRs are useful cor-
related positively with the ideas that PHRs were
compatible with their current healthcare needs and
that using an internet-based PHRwould give them the
health outcomes they sought. Moreover, the tech-
nology factors of complexity, compatibility, trialability
and observability were all related to perceived useful-
ness. Perceiving that the necessary resources were in
place to use PHRs was correlated with higher levels of
self-eﬃcacy. Stronger beliefs that using internet-based
PHRs would give individuals the health results they
were seeking correlated positively with higher levels of
motivation to learn new things, increased likelihood
to choose a healthcare provider that would use their
PHR data in their care, and a higher level of intention
to use PHRs within the next year.
The intention to use PHRs within the next year was
positively correlated with the likelihood of accepting
incentives to use them. Individuals who reported a
beneﬁt over alternative methods of storing personal
health information were also more likely to be moti-
vated by incentives. In addition, incentive motivation
was positively correlated with an individual’s conﬁ-
dence in using an internet-based PHR and the likeli-
hood that they would choose a provider who uses
Table 5 Continued
Number of healthcare locations Outcome expectations 0.681 0.001
Number of healthcare locations Incentives 0.421 0.01
Number of healthcare locations Behavioural intention 0.385 0.02
Number of healthcare locations Relative advantage 0.406 0.02
Number of healthcare locations Compatibility 0.511 0.01
Number of healthcare locations Social inﬂuence 2 0.498 0.01
Behavioural factors
Behavioural intention Complexity 0.489 0.01
Behavioural intention Compatibility 0.519 0.001
Behavioural intention Trialability 0.396 0.02
Behavioural intention Observability 0.456 0.01
Behavioural intention Social inﬂuence 2 0.352 0.04
Behavioural intention Cost 0.476 0.01
* Point-biserial correlation coeﬃcient was used to calculate nominal data vs. ordinal data.
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information from their PHR to care for them. Those
who were interested in trying out a PHR were also
interested in observing someone using them. Conﬁ-
dence in using internet-based PHRs also correlated
positively with an interest in trying out a PHR. Those
who expressed an interest in observing someone using
a PHR were more likely to choose a provider who
would use information from their PHR to care for
them. Those individuals were also more conﬁdent in
using internet-based PHRs. Finally, an individual’s
conﬁdence in using the internet to eﬀectively com-
municate with others correlated positively with using
an internet-based PHR and their conﬁdence in ex-
pressing themselves through writing. Both males
(30%, n = 3) and females (36%, n = 9) reported no
internet access (Table 7). More females (64%, n = 16)
thanmales (20%, n = 2) reported not knowing how to
use internet-based PHRs; and many more females
(28%, n = 7) were worried about privacy compared
with males (10%, n = 1).
Discussion
Principal ﬁndings
The results of this pilot study indicate that personal,
environmental, technology, chronic illness and behav-
ioural factors operated concurrently as personal bar-
riers and/or facilitators to the adoption of PHRs
among the older adult with chronic illness. These
contextual factors cannot be isolated because the
person commonly weighs risk with beneﬁt and deter-
mines the personal value of adopting PHRs. The
bidirectional interplay between all ﬁve constructs is
apparent. Evaluating PHRs to increase patient auton-
omy and reduce the potential for disability, and the
resulting negative health consequences, needs to be
investigated further as we move into the next era of
healthcare delivery. According to the results of this
study, it is also important to examine design issues
related to computer usage by the older adult, speciﬁ-
cally the younger senior and the older senior.
Table 6 Relationship of gender and ethnicity to e-health literacy (n = 35)
e-Health literacy
Numer of respondents (%)
Strongly
disagree
Disagree Undecided* Agree Strongly
agree
1: what Male 0 (0) 4 (40) 1 (10) 1 (10) 4 (40)
Female 3 (12) 5 (20) 11 (44) 4 (16) 2 (8)
Hispanic 1 (7) 2 (13) 4 (27) 4 (27) 4 (27)
White 1 (5) 7 (37) 8 (42) 1 (5) 2 (11)
Black 1 (100) 0 (0) 0 (0) 0 (0) 0 (0)
Total 3 (7) 9 (26) 12 (34) 5 (14) 6 (17)
2: where Male 0 (0) 4 (40) 1 (10) 1 (10) 4 (40)
Female 4 (16) 5 (20) 10 (40) 3 (12) 3 (12)
Hispanic 1 (7) 2 (13) 5 (33) 3 (20) 4 (27)
White 2 (11) 7 (37) 6 (32) 1 (5) 3 (16)
Black 1 (100) 0 (0) 0 (0) 0 (0) 0 (0)
Total gender 4 (11) 9 (26) 11 (31) 4 (11) 7 (20)
3: how Male 0 (0) 3 (30) 2 (20) 1 (10) 4 (40)
Female 4 (16) 5 (20) 9 (36) 4 (16) 3 (12)
Hispanic 1 (7) 2 (13) 4 (27) 4 (27) 4 (27)
White 2 (11) 6 (32) 7 (37) 1 (5) 3 (16)
Black 1 (100) 0 (0) 0 (0) 0 (0) 0 (0)
Total gender 4 (11) 8 (23) 11 (31) 5 (14) 7 (20)
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Implications of the ﬁndings
This research adds a strong theoretical base for con-
tinued investigation into the personal barriers and
facilitators that predict the adoption of PHRs in the
older adult self-managing chronic illness. Using the
PHRAM and initial instrument as a diagnostic to
identify the personal barriers and facilitators behind
PHR adoption in the older adult self-managing chronic
illness, interventions or policy changes to move
toward a new future of personal health management
would be more speciﬁc to the identiﬁed needs. Further,
there is clear value to clinical practice in that infor-
mation-dependent clinicians can gain access to the
vital pieces of information required to make informed,
collaborative healthcare decisions with the patient
once eﬀective interventions are employed. Equally,
clinicians’ buy-in acts as a catalyst to the older adult’s
decision to use PHRs. Clinicians can also employ
interventions to improve self-eﬃcacy in the older
adult self-managing chronic illness.
Older adults are seeking options to manage their
health and have expressed an interest in using internet-
based PHRs; however, they may require assistance to
gain access to PHRs. The ﬁndings from this study
suggested that while older seniors did not report less
computer access, they did describe having less access
to and familiarity with the internet. Those who knew
more about what health resources were available on
the internet were more likely to be motivated by incen-
tives to use PHRs. Those who knew how to ﬁnd health
resources on the internet were more likely to be
interested in trying out a PHR. Antecedents to using
internet-based PHRs were having access to and fam-
iliarity with the internet, thus, experience is crucial.
Technology overload due to perceived lack of knowl-
edgemediates the relationship betweenperceived ease of
use and intention to use according to Pennington
et al31 Training has been shown to increase the
acceptance of technology by improving a person’s
computer self-eﬃcacy.32
Comparison with the literature
According to Venkatesh et al,33 gender, age and
experience aﬀect the outcomes of several predictors
to technology use. That study conﬁrmed the import-
ance of acknowledging the impact of those variables
on seniors’ decision to use internet-based PHRs. In
another study, the usefulness of the technology rather
than ease of use heavily aﬀected user acceptance.34
From these reports31,32,34 it is clear that individual
values, needs and perspectives aﬀect usefulness and
acceptance. In the current study, believing that internet-
based PHRs were useful correlated positively with the
idea that PHRs were compatible with their current
healthcare needs and that using an internet-based PHR
would give them the health outcomes they sought.
Moreover, the technology factors of complexity, com-
patibility, trialability and observability were all related
to perceived usefulness. If PHRswere perceived as easy
to use, compatible with their current healthcare needs
and they could try them out or observe someone using
them ﬁrst, then PHRs were considered useful to the
Table 7 Reasons for not using internet-based PHRs by gender
Responses to Question 42 Number of females
(%)
Number of males
(%)
No internet access 9 (36) 3 (30)
No one to assist me 4 (16) 4 (40)
They are too expensive 3 (12) 0 (0)
I don’t know how 16 (64) 2 (20)
They are not connected to my healthcare provider 4 (16) 3 (30)
Unreliable internet access 3 (12) 1 (10)
I forget to update them 0 (0) 1 (10)
I am worried about privacy and conﬁdentiality 7 (28) 1 (10)
Diﬃcult to understand 3 (12) 2 (20)
Other: speciﬁed 4 (16) 0 (0)
Not applicable 2 (8) 0 (0)
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respondents. Rogers’35 diﬀusion of innovations the-
ory purports that characteristics of the innovation are
a signiﬁcant inﬂuence on perceived usefulness.
Observational learning, or learning to perform a
new behaviour through exposure to media, relation-
ships or peer modelling, appears to have a signiﬁcant
role in the decision to use PHRs. Undoubtedly, people
cannot decide to use a technology that they have never
heard of or seen demonstrated. The results of this
study demonstrated that seniors are interested in using
internet-based PHRs, however, many have never seen
one used and have limited knowledge and skills regard-
ing PHRs. An individual must possess the knowledge
and skills necessary to perform the behaviour, the
individual must have minimal environmental con-
straints to perform the behaviour, and the individual
must value the new behaviour.36–38 Relative advan-
tage, or ‘the degree to which an innovation is per-
ceived as better than the idea it supersedes’ (para.
14),39 must also be determined by the senior when
deciding to use PHRs to self-manage chronic illness.
The greater the perceived advantage, the more likely it
is to be adopted. According to Sasmor,40 because
perception strongly inﬂuences reality, it is critical to
determine perceived reality. In this current study,
higher levels of reported self-eﬃcacy were positively
correlated with the perception of having the necessary
resources in place to use internet-based PHRs. In
addition, the belief that using an internet-based PHR
would give seniors the health results they were seeking
was positively correlated with perceived ease of use,
compatibility with their current healthcare needs and
the ability to try out or observe someone else using
them.
The literature on self-management supports the
need for healthcare professionals to explore alternate
ways of delivering health messages.41,42 People are
looking to the internet for health information.42How-
ever, if people do not ﬁnd the electronic learning
method intuitive, they discontinue its use quickly;
therefore, determining computer ability early is criti-
cal.42 This is supported by statements written in the
questionnaire by respondents about forgetting pass-
words and not being able to easily navigate the internet
for health-related information. As patientsmove from
being passive recipients of care to becoming active
participants, they generally becomemore interested in
information-seeking and decision making.43 In this
study, access to computers and the internet, motiv-
ation to learn new things and preference for privacy
controls all correlated positively with perceived com-
plexity of condition. These ﬁndings suggest that the
more complex their personal health condition is
perceived, the more likely seniors are to be motivated
to seek support using technology which is consistent
with the literature. Positive correlations were also noted
between the number of illnesses the person reported
and PHRs ﬁtting their current healthcare needs. Re-
spondents with more multiple illnesses were more
likely to choose a healthcare provider based on the
provider’s use of information from their PHR. The
more care they received in multiple locations, the more
likely recipients of that care were to believe that using
an internet-based PHR would give them the health
outcomes they sought. In addition, incentives to use
PHRs were more likely to motivate them. They were
also more likely to report an intention to use PHRs
within the next year. These ﬁndings support previous
studies from the Markle Foundation44 suggesting that
groups with the highest interest in PHRs include the
chronically ill and frequent users of health care.
In spite of this level of interest, 83% of respondents
reported never having used PHRs in either electronic
or paper format.45 In this current study, none of the
respondents had ever used an internet-based PHR, but
several were using some other method for recording
their personal health information. Similar to the
Deloitte Center for Healthcare Solutions study,46 re-
spondents were interested in establishing an online
PHR connected to their physicians, but were likely to
require assistance in order gain access. Although privacy
concerns were another potential barrier to use as
evidenced by several national surveys,44–47 people with
chronic illness were less concerned about privacy and
security, perhaps because for them the perceived risk
was lower when weighed with the beneﬁt of this
technology. The current study found that the top three
reasons why seniors were not using PHRs were: (1) no
internet access, (2) not knowing how to use internet-
based PHRs and (3) worry about privacy.
Attitude has long been associated with behaviour
theories, and many researchers have noted its import-
ance in decision making and judgement.48 Attitude
toward a behaviour is deﬁned as ‘a person’s overall
favorableness or unfavorableness toward performing
the behaviour’ (p. 78).37 In this study, those who
expressed an interest and found beneﬁts in using
internet-based PHRs were more likely to use one in
the near future. Finally, because behavioural intention
is the culmination of outcome expectations, we may
be able to look at correlations between these in the
future as predictors of actual use.
Limitations of the method
Limitations of the study included a population vari-
ance in the two settings in which the sample was
selected. The variations in age and ethnicity might
be explained in the diﬀerences between those in a
senior living centre and those actively residing within
the community. For those older adults in the general
community, there is a requisite level of autonomy and
functioning compared with those in assisted living. In
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addition, due to the use of a non-probability sampling
procedure and low sample size, generalisability of this
research is limited. Another limitation was the sample
type, geographic location and restricted age range of
the participants. Selection bias was also a factor for this
study, because potential participants would ask what
the study was about before they consented to partici-
pate.
In the case of self-reported data, validity may be a
concern depending on the adequacy of the instru-
ment, therefore constituting a potential limitation to
this type of data. Another potential limitation of this
study is themono-method bias, when the researcher is
only measuring part of the construct by using a single
version of the measure.49 Additionally, reporting on
one’s behaviour generates the expectation of certain
cognitive tasks, which can be inﬂuenced by question
wording, format and context.50 Other limitations of
self-reported data are based on participant or ques-
tionnaire variables including: (1) literacy and cogni-
tion, (2) level of interest or motivation, (3) ease of
response, (4) sensitive topics, (5) omitting answers
either accidentally or purposefully, (6) familiarity with a
topic, (7) limited response options/range, (8) time,
(9) measuring change over time and (10) editing the
answer for social desirability.51,52 A ﬁnal limitation of
self-reported data is the potential for low response
rates. Often, there is a trade-oﬀ made when selecting
various methods of data collection such as those
demonstrated in this research.
Call for further research
Future research might also explore the personal bar-
riers and facilitators to adoption perceived by those
currently using PHRs and examining the diﬀerences
between groups. If we continue to gain an under-
standing of the barriers and facilitators that predict the
adoption of PHRs in the older adultmanaging chronic
illness, we can then target interventions to increase
usage, and thus, be able to determine health outcomes.
In the future, indicators for the concepts of trust that a
provider is actually using the information and the
impact of the current political environment will be
added given the expert feedback. Additionally, further
psychometric testing of the model concepts and in-
strument needs to be accomplished before targeted
interventions using this model are employed.
Conclusions
The goal of this research, which was to explore the
personal barriers and facilitators of PHR adoption
among this at-risk population, was met; however,
because this is an exploratory study using a small
sample, it would be beneﬁcial to determine whether
the same personal barriers and facilitators also apply
to the younger senior and the older senior. In time,
this theoretical framework might also be a useful
predictor in persons of all ages with chronic illness.
The next step is to continue with the psychometric
testing and development of a valid and reliable instru-
ment. Using the PHRAM and initial instrument as a
diagnostic to identify the personal barriers and
facilitators behind PHR adoption in the older adult
self-managing chronic illness, interventions or policy
changes to move toward a new future of personal
health management would be more speciﬁc to the
identiﬁed needs.
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